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ABBREVIATIONS AND UNITS 
J: joule: the unit of energy; 1 J • 1 Na (* 0.239 cal) 
Gy: gray: the unit of absorbed dose « 1 J kg"1 {* 100 rad) 
Sv: sievert: the unit of dose equivalent * 1 J kg-1 (* 100 rea) 
Bq: becquerel: the unit of radioactivity = 1 s"1 (« 27 pCi) 
cal: calorie = 4.186 J 
rad: 0.01 Gy 
rem: 0.01 Sv 
Ci: curie: a.l'IO™ Bq (= 2.22>1012 dpa) 
T: tera: 10*2 
G: giga: 109 
M: mega: 106 
m: milli: 10~3 
v: mikro: 10~6 
n: nano: 10~9 
p: pico: 10~12 
f: femto: 10"15 
a: atto: 10~18 
cap: caput: (per individual) 
TNT: trinitrotoluol; 1 Ht TNT: nuclear explosives equivalent 
to 10^ kg TNT. 
cpm: counts per minute 
dpm: disintegrations per minute 
OR: observed ratio 
CP: concentration factor 
FP: fission products 
MR: micro-roentgen, 10~* roentgen 
S.U.:pCi 90 S r (9 Car 1 
O.R.'.observed ratio 





nSr: natural (stable) Sr 
eqv. mg RCl: equivalents mg KCl: activity as from 1 mg KCl 
(~ 0.88 dp«) 
S.D.: standard deviation 
S.C.: standard error 
A(g-«i> 
V n(n-l) 
O.C.L.: upper control level 
L.C.L.: lower control level 
S.S.D.: sum of squares of deviation: E(x-Xj)2 
t: degrees of freedom 
s2: variance 
v2: ratio between the variance in question and the 
residual variance 
P: probability fractile of the distribution in question 
n: coefficient of variation, relative standard deviation 
ANOVA: analysis of variance 
A: relative standard deviation 20-33% 
B: relative standard deviation >33%, such results are 
not considered significantly different from zero 
activity 
B.D.L.: below detection limit 
In the significance test the following symbols were used: 
* : probably significant (P > 951) 
** : significant (P > 99%) 
***: highly significant (P > 99.9%) 
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In 1980 the sampling programme was similar to that used in pre-
vious years but for a few minor modifications. 
1.2. 
As hitherto, samples were collected through the local district 
physicians and the head of the telestations. 
1.3. 
The estimated mean diet in Greenland was the same as that in 
1962, i.e., it agreed with the estimate given by Professor E. 
Hoff-Jørgensen, Ph.D. 
1.4. 
The environmental studies in Greenland were carried out together 
with corresponding investigations in Denmark (cf. Risø Report 
No. 4472) ) and in the Faroes (cf. Risø Report No. 4483)). 
1.5. 
The present report does not repeat information concerning sample 
collection and analysis already given in ref. 1. 
1.6. 
In the appendices (A, B and C, we have as uncommented tables 
given provisional results of our investigations of transuranics 
(Pu and Am) and 137Cs
 at Thule in August 1979. The expedition 
to Thule in 1979 was supported by the Commission of the European 
Communities with funds from its Radiation Protection programme. 
Furthermore, appendix D shows some provisional results from the 
Swedish YMER 1980 expedition. The samples were collected by 
Professor Bertil Persson and Dr. Elis Holm, Lund University. 
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2. RESULTS AND DISCUSSION 
2.1. Strontiuft-90 in precipitation 
Table 2.1.1 shows the results of the measurements. 
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'Combined with Jan-Karch 1981. 
The missing amount of precipitation was kindly supplied by Mr. Gunnar Nielsen, 
Danish Meteoroloqical Institute. The annual amounts at the locations according 
to Danish Meteorological Institute are shown in bracket. 
The 90Sr level? in 1980 at the Greenland stations were 0.88*0.51 
(1 S.D.) times the 1979 figures. In DenmarJc.2) and the Faroes^) 
the fallout levels decreased similarly from 1979 to 1980. 
Fig. 2.1 shows the accumulated ^vSr at the various stations in 
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Pig. 2 . 1 . Accumulated ?0sr *.t Prins Chr. Sund, Godthib, Godhavn, 
Kap Tobin and Upernavik ca lculated fro« p r e c i p i t a t i o n measure-
ments s i n c e 1962. The- accumulated f a l l o u t by 1962 was estimated 
from the Danish data (c f . Ris* Report No. 4472) , Appendix D) 
and from t l.« r a t i o between the 9 0 Sr f a l l o u t at the Greenland 
s t a t i o n s and the fa l l ou t in Denmark in the period 1962-1974. 
2 . 2 . Strontium-90 in sea water 
Pour samples of surface water were obtained in August 1979. 
Table 2 .2 .1 shows the r e s u l t s . The 9ftSr l e v e l was comparable 
with those of the previous years . The *37c:S//90gr mean r a t i o was 
1.2 (1 S . D . ) , i . e . there was no indicat ion of any surplus 1 3 7 Cs 
in Greenland waters in the 1980 samples. 
Tritium was measured in sea water from 1979 and 1980 (Table 
2 . 2 . 2 ) , the l e v e l s corresponded to those found in sea water col-
- 10 -
l<*.rte<] in Denaark nf siatilar salinities (cf. Ris« keport No. 
4472), Taoles 7.3.4 ar.rf 7.3-5). 
The concentration in the East Greenland waters were as usual 
highei than the levels along the west coast of Greenland. 
"table 2.2 >• «*romiur-90 and Ce*iu«-137 in sea water frost 
Greenland o !980 
l o c a t i o n 
Canaarkshav. 




Mean pCi 1-1 
sq »«Si «"* 
6 . 0 
4 . 2 
4 . 4 
3 . 2 
4 . 45 
0 . 1 2 
• q 1 3 7 C s , - 1 
6.K 
4 . 4 
4 - 9 
4 . 7 
5 . 1 5 
0 . 1 4 
S a l i n i t y 
o / o a 
2 8 . « 
2 * . * 
2 4 . 5 
1 1 . 2 
Table 2.2.2. Tritiuw in sea vater tro« Greenland in 
1979 and 1980 
Location Date k«q 3H «rJ Salinity 
11 S.E. o/oo 
Godhavn 
P r i n s Chr. Sund 
Danawrlcsha /n 
Narssaq 
Aug I V * 
— * — 
197« 
June 1979 
2 . 4 1 0 . 1 8 
3 . 5 * 0 . 9 2 
4 . » 2 0 . 2 6 * 
2 . 4 I 0 . 1 S 
3 4 . 2 
32 .S 
2 9 . 1 
Danmarkshavn 1980 7.4 to.00 2..6 
Prirs Chr. Sund * 5.710.18 29.9 
Angwagssalik " 5.2*0.37 24.5 
Godthåb " 5.4:0.18 31.2 
•Triple determination*:. 
The error ter*, is 1 S.E. of the mean of double de-
terminations. 
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2.3 . Strontium-90 and Cesium-137 in terrestr ia l animals 
Six samples of lamb were received from SW-Greenland in 1980. 
The mean levels were 0.24 Bq 9PSr kg""1 meat and 42 Bq 137Cs 
kg-1. The lamb bones contained 2600 Bq *°Sr (kg Ca) - 1. 
Table 2.3. Strontium-90 and Cesium-137 in terrestrial animals collected in Greenland in 1980 
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2.4. Strontium-90 and Cesium-137 in sea animals 
The mean levels in fish meat were: 0.0056 Bq 9nSr kg-1, 0.30 Bq 
137Cs kg-1, and seal contained 0.0025 Bq 90Sr kg-1 meat and 
0.43 Bq 137Cs kg-1. Shrimps contained 0.0097 Bq 90Sr kg-1 flesh 
and 0.12 Bq 137Cs kg-1. 
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2.5. Strontium-90 and Cesium-137 in vegetation 
Lichen, ross, grass and seaweed were collected at a few loca-
tions alon<3 the Greenland coast during the summer. 
The 90gr and 137Cs levels in lichen compared with those from 
previous years are shown in Fig. 2.5. As mentioned in Risø Re-
port No. 4051) the decrease observed in 1978 was probably due 
to the lack of samples from the west coast that year. 
The geometric mean levels in moss and lichen were 92 Bq 9nSr 
kg-1 and 450 Bq 137cs kg"1. 
- 14 -
A fucus sample was obtained from Prins Chr. Sund in June. It 
contained 0.055 Bq 90Sr kg"1 (wet) (36% dry matter) (73 Bq *0sr 
(kg Ca)"1) and C.44 Bq ^37Cs kg"1 (42 Bq 137Cs (kg K)" 1). 
Table 2 . 5 . 1 . Strontium-90 and Cesium-137 in t e r r e s t r i a l vege ta t ion samples c o l l e c t e d in Greenland 
in 1980 
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Fig. 2.5. Cesium-137 and Strontium-90 in lichen (fresh weight) 
collected along the Greenlandic coast, 1962-1980. 
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2.6. Strontium-90 in drinking water 
Quarterly samples of drinking water were collected from a number 
of locations in Greenland. Table 2.6.1 shows the results from 
1980, and Pig. 2.6 the geometric annual means of all samples 
for the period 1962-1980. 
Table 2.6.1. Strontium-SO in drinking water collected in 
Greenland in 1979 and 1980. (Unit: Bq m - 3) 
Location Jan-March April-June July-Sept Oct-Dec 
Danmarkshavn 74 52 
Scor^sbysund 20 14.S 
Prins C*r. Sund 132 46 
Godthai. 17.1 
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Fig. 2.6. Strontiiim-90 in Greenlandic drinking water 
(Geometric mean), 1962-1980. 
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As in previous years, we found it most expedient to choose the 
geometric mean of all figures, i.e. 19 Bq 90sr m~3 (0.53 pCi 
1~1) as representative of the mean level of 90Sr in Greenland 
drinking water in 1980, this level was not significantly dif-
ferent from that observed in recent years (Fig. 2.6). Some of 
the levels (e.g. those from Prins Chr. Sund) are surprisingly 
high as compared to present rain concentrations (cf. Table 
2.1.1). We assume that evaporation from the drinking water res-
ervoirs is responsible for the higher 90sr levels. Tritium 
measurements show (Table 2.6.2) that the drinking water at 
Prins Chr. Sund shows similar tritium levels as drinking water 
from other locatiors, hence evaporation seems to be a likely 
explanation. However, it is remarkable and not explainable at 
present, why Upernavik shows drinking water tritium concentra-
tions just as high as those of the locations, despite the low 
9^ Sr levels in drinking water from Upernavik. 
Table 2.6.2. Tritium in drinking 
water collected in Greenland in 
January-March 1980 




Prins Chr. Sund 2.6*0.37 
Godthåb 5.7±0.18 
Upernavik 5.7*1 .30 
The errvx term is 1 S.E. of the 
mean of double determinations. 
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3. ESTIMATE OF THE MEAN CONTENTS OF 90Sr AND 137Cs IN THE 
HUMAN DIET IN GREENLAND IN 1980 
3.1. The annual quantities 
The estimate of the daily per capita intake of the different 
foods in Greenland is still based on the figures given in 1962 
by professor E. Hoff-Jørgensen, Ph.D., in Risø Report No. 65 1). 
3.2. Milk products 
All milk consumed in Greenland was imported as milk powder from 
Denmark. The mean radioactivity content in milk prepared from 
Danish dried milk produced in 1980 was 0.127 Bq 90Sr kg-1 and 
0.111 Bq 137Cs kg"1 2). 
Cheese was also imported from Denmark and contained 0.90 Bq 
90Sr kg"1 and 0.080 Bq 1 3 7 C s kg"1. 
3.3. Grain products 
All grain was imported from Denmark. It is assumed that only 
grain from the harvest of 1979 was consumed in Greenland during 
1980. The daily per capita consumption was: rye flour (100% ex-
traction): 80 g, wheat flour (75% extraction): 110 g, rye flour 
(70% extraction): 20 g, biscuits (rye, 100% extraction): 27 g, 
and grits: 25 g. The content of 90Sr in these five products was 
0.74, 0.15, 0.15, 0.55 and 0.30 Bq kg"1 respectively. Hence the 
mean con*-nt of 90Sr in grain products was 0.39 Bq kg-1. The 
content of 137Cs in the five products was 0.45, 0.14, 0.23, 
0.34 and 0.1,6 Bq kg-1. Hence the mean content of 137Cs in grain 
products was 0.26 Bq kg-1. 
The activity levels in rye flour (100% extraction), wheat flour 
(75% extraction), and grits were all taken from Tables 5.9.1 
and 5.9.2 in Risø Report No. 4472). The 90Sr level in rye flour 
- 18 -
(70% extraction) was calculated analogously with the level in 
wheat flour (75% extraction), i.e. as one-fifth of the whole-
grain activity. The ^37Cs content in rye flour (70% extraction) 
was calculated as one half of the whole-grain level in rye in 
analogy with the ratio between *37Cs *-n whole wh*»at grain and 
in wheat flour (75% extraction)2). The ^°Sr and 137Cs contents 
in biscuits were calculated by dividing the levels of the rye 
flour (100% extraction) by 1.35, since 1 kg flour yields 1.35 
kg bread2). 
3.4. Potatoes, other vegetables, and fruit 
The Danish mean levels for 1980 were used-') since the local pro-
duction is insignificant compared with imports from Denmark. 
The Danish mean levels were: in potatoes 0.083 Bq 90sr kg-1 and 
0.077 Bq 137Cs kg-1, in other vegetables 0.34 Bq 90Sr kg-1 and 
0.084 Bq 137Cs kg-1, and in fruit 0.05 Bq 9^Sr kg-1 and 0.C3 Bq 
137Cs kg-1. 
3.5. Meat 
Nearly all meat consumed in Greenland is assumed to be of local 
origin. Approx. 10% comes from sheep, 5% from reindeer, 60% 
from seals, 5% from whales, and 20% from sea birds and eggs. 
The activity in lamb was estimated from 2.3. Activity in seals 
was estimated from 2.4. The levels of whales, sea birds and 
eggs were taken from the 1978 analyses1) and reindeer from 
1979. Hence the mean levels in Greenland meat from 1980 were 
0.0J1 Bq 90 S r kg-1 a n d 5.8 B q 137Cs kg"1. 
(90Sr: 0.1*0.24 + 0.05x0.072 + 0.6x0.0025 + 0.05x0.0013 
-t 0.2x0.0070 = 0.031 Bq kg-1} 
(137Cs: 0.1x42 + 0.05x24 + 0.6x0.43 + 0.05x0.70 + 0.2x0.35 
= 5.8 Bq kg-1) 
- 19 -
3.6. Fish 
All fish consumed was of local origin, and the mean levels from 
2.4 were uaed, i.e. 0.0056 Bq 'nSr kg"1 and 0.30 Bq ^ C s kg~*. 
3.7. Coffee and tea 
The Danish figures tor 1980?) were used for coffee and tea, i.e. 
0.66 Bq 9°Sr kg"* and 2.21 Bq 137Cs kg"*. 
3.8. Drinking water 
The geometric mean calculate-d in 2.6 was used as the mean level 
of 90sr in drinking water, i.e. 19 Bq 9°sr m~3. The 137cs con-
tent was as previously1) estimated at 1/4 of the 90Sr content, 
i.e approx. 5 Bq 137cs m~3. 
Tables 3.1 and 3.2 show the diet estimates of 90Sr and 137Cs 
respectively. 
Table 3.1. Estimate of the aean content of '°Sr in the human 
diet in Greenland in 1910 
Type of food Annual Bq *°Sr Total Percentage of 
quantity per kg Bq *nSr total Bq 9«Sr 
in kg in food 






Neat and eggs 
Fish 












































The Mean annual calcium intake is estimater! to be 0.56 kg 
(approx, 0.2-0.25 kg creta praeparata). Henc«! the 90Sr/Ca 
ratio in Greenland total diet in 1980 was '29 Bq 90Sr (kg 
Ca) _ 1 or 3.5 pCi '^Sr (g Ca)"' and the daily intake was 0.20 
Bq 9<>Sr or 5.3 pCi »°Sr. 
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Table 3.2. Estimate of tne mean content of 1^7Cs in the human 
diet in Greenland in 1980 
Type of food Annual Bq '37Cs Total Percentage of 
quantity per kg Bq 137cs total Bq 137cs 
in kg in food 






Meat and eggs 
Fish 










































Total 358.7 4 
The mean annual potassium intake is estimated to be approx. 1.2 
kg. Hence the 137cs/K ratio becomes 300 Bq '37Cs (kg K) -' or 
3.1 pCi 137Cs (g K) -'. The daily intake in 1980 from food was 
0.98 Bq W c s or 26.5 pCi '37Cs. 
3.9. Discussion 
The most important 90gr source in the Greenland diet is still 
grain products, which contribute 52% of the total 9^Sr content 
in the diet. Milk products came next in importance, contribut-
ing 17%. Approx. 80% of the 90Sr in the food consumed in Green-
land in 1980 originated from imported Danish food. 
Meat is still the most important 137Cs source in the Greenland 
diet, contributing 74% of the total content in 1980. Approx. 
85% of the 137Cs in the Greenland diet in 1980 came from local 
products. 
As compared with the 1979 figures, the 90Sr contents in the 
total diet in 1980 was 14% lower than the 1979 level. 
- 21 -
The 1 3 7Cs level was 80% of the level found in 1979. As earlier 
discussed1^ the great variations from year to year are primarily 
due to the variations in the 1 3 7Cs levels in the meat sanples 
obtained. 
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Fig. 3.2. Cesium-137 in Greenlandic diet, 1962-19*0. 
85 
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To estimate the maximum per capita intakes of 90Sr and 137Cs 
in Greenland in 1980 we assume1) that the only grain product 
consumed bv a person is dark rye bread, and that he only eats 
lamb meat. His daily intake of 90Sr is thus 0.31 Bq (205 Bq 
90Sr (kg Ca)_1) and his 137Cs intake 5.6 Bq day-1 (using the 
quantities in Tables 3.1 and 3.2). At the lower limit we can 
imagine a person eating white bread and seal and drinking water 
with hardly any activity (e.g. water formed by the melting of 
old ice). In this case the daily intakes are 0.13 Bq 90Sr (85 
Bq 9°Sr (kg Ca)_1) and 0.28 Bq 137Cs. Hence the ratios between 
the levels in the maximum and minimum diets become 2 for 90Sr 
and 20 for 137Cs. 
The 90Sr content of the Greenland diet in 1980 was 82% of the 
estimated Danish mean content2', and €3% of the Paroese level3). 
The 137cs level in the total diet in Greenland was 2.5 times 




The 90Sr fallout rates in 1980 were the following: Godthåb: 
4.7 Bq 90Sr m~2; Prins Chr. Sund: approx. 7.1 Bq 9uSr R~ 2J 
Upernavik: 3.7 Bq 90Sr m~2. The accumulated fallout levels by 
the end of 1980 were estimated at approx. 1050 Bq 90Sr *~2 at 
Godhavn, 1300 Bq 90Sr or2 at Godthåb, 4600 Bq 90Sr u~2 at Prins 
Chr. Sund, and 460 Bq 90Sr m~2 at Upernavik. 
4.2. 
The food consumed in Greenland in 1980 contained on the average 
129 Bq 90Sr (kg Ca) _ 1, and the daily rean intake of 137Cs was 
estimated at 0.98 Bq. The most important 90Sr contributors to 
the diet were grain products and milk products, together ac-
counting for approx. 65% of the total 90Sr content of the diet. 
Cesium-137 originated mainly from meat (reindeer and lamb) and 
fish, contributing approx. 85% of the total 137Cs content of 
the diet. 
4.3. 
No 90Sr analyses of human bone samples have hitherto been car-
ried out on the population of Greenland. Considering the esti-
mated 90Sr levels in the diet, it seems probable4), however, 
that the 1980 90Sr levels of humans in Greenland we*-e on the 
average rather similar to those found in Denmark, i.?. the 
mean levels in human bone in Greenland were approx. 30 Bq 90Sr 
(kg Ca*"1 (vertebrae). Prom diet measurements the 137Cs content 
in Greenlanders was estimated at 900 Bq 137Cs (kg K)~*. 
- 24 -
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AP»EKDIX A 
Thule sediments and sea water 
Tables A.I-A.It contain the provisional results of the plutonium, 
americium and 137Cs analysis of Thule sediments collected in 
August 1979. Most of these data were presented in the 1979 re-
port (Aise-H-423). However* the Measurements performed at the 
locations V, X, ? which are those within 1 km from the point of 
impact have not been published earlier. Furthermore, all tables 
contain the Pu-levels in 5q (shown in brackets). Tables A.19 
and A.2C show the results of the sea water analyses. 
Table A . I . Plutoni'JM an* Jwa»riciua in warine sediawnts co l lec ted with * 
»4S c»2 cor*r in Thule. JUiqj^ st H79 
Pos i t ion Unit Depth sec t ion in CM 
0-J 1-* 4-9 
7 * * « 1 « 7«o« 'H sCi ' W » W h fc«"1 »I 0 - 2 ) 2* O.O) K* (*.J) 
Depth 1 4 4 * f N k f ' l • ' i 2 . 1 ) 19 ( l .«> 22 (O.t i 
ACi 2 1 9 , 2 4 0 B , , «-2 0.2« (I«) 0.4« ( I t ; 4.41 ( l«J) 
(»4 • - * } 0.52 (19) 0.?2 (27) O.St (21; 
2M* u / 2 J 9 ,2 4 t r u 0.0SJ - 0.020 
0.044 
2* 'A»/2»»240 r u 8 . 2 4 0.27 
0.12 
219 ,24 f t P w / l ) 7 C s 0 > 2 « 0 > 2 S K M 
0.S4 0.17 0.25 








rDUNDAS " ^ 
THULE AIRBASE 
NARSSARSSUK 
^ Point of impact 
ATHOf- zone I (®®@) 
i""i""i 1 1 1 




Fig. A.l. The sample locations at Thule. 
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Table A. 2. Plutonium and Aiaericium in narine sedinents collected with a 
145 cm2 corer in Thule, August 1979 
Position Unit Depth section in cm 
B 0-3 3-6 6-9 
76°40'N 70°0'"W pCi 239,240pu fcg-1 58 (2.1) 4.7 (0.2) 3.3 (0.1) 
Depth 85 m (Bqkg-') 122 (4.5) 11 (0.4) 2.3 (0.09) 
nCi 239,240Pu m-2 o.62 (23) 0.10 (3.7) 0.084 (3.1) 
(Bq m-2) 1.31 (49) 0.24 (9) !i.059 (2.2) 
238Pu/239,240Pu _ 
241Am/239,240Pu 
0.09 0.11 0.27 
2 3 9 , 2 4 0 P u / 1 3 7 C s 0 . 4 1 0 . 0 9 B . D . L . 
0 . 8 6 0 . 2 2 B . D . L . 
No s a m p l e s j e r e o b t a i n e d b e l o w 9 c m . 
Tabla A . 3 . Plu-oniura and Americium i n marine s e d i n e n t s c o l l e c t e d with a 145 cm2 corer i n Thule , August 1979 
P o s i t i o n Unit Depth s e c t i o n i n en 
C(I) 0-3 3-6 6 - 9 9-12 12-15 15-18 
76°40'N 69°30'W pCi 2 3 9 , 2 4 0 ^ ) 5 5 - 1
 2 069 (77) 474 (18) 387 (14) 95 ( 3 . 5 ) 41 ( 1 . 5 ) 10 ( 0 . 4 ) 
Depth 110 m (Bq k g - 1 ) 668 (25) 295 (11) 206 ( 7 . 6 ) 70 ( 2 . 6 ) 28 ( 1 . 0 ) 13 ( 0 . 5 ) 
nCi 2 3 9 , 2 4 0 P u m - 2 2 8 , 9 ( 1 0 7 0 ) 1 0 . 4 ( 3 9 0 ) 8 . 4 ( 3 1 0 ) 2 . 2 (80) 1.02 (38) 0 .24 ( 9 ) 
(Bq m"2) 9 . 3 (340) 6 .5 (240) 4 .5 (170) 1.6 (59) 0 .70 (26) 0 .31 ( 1 1 . 5 ) 
238 P u / 239,240 P u 
2
« W 2 3 9 ' 2 4 0 P u 






























Table A . 4 . Plutonium and Americium i n marine sediments c o l l e c t e d wi th a 145 cm2 corer i n Thule. August 979 
P o s i t i o n Unit Depth s e c t i o n i n e n 
C(1I) 0-3 3-6 6-9 9-12 12-1S 15-13 
?6«40*» 69°30*V pCi 239,240pu
 k g - l U 5 6 ( 6 i > 484 (18) 51 ( 1 . 9 ) 9 . 9 ( 0 . 3 ) 4 .8 ( 0 . 2 ) 5 .1 ( 0 . 2 ) 
Depth 110 m (Bq kg" 1 ) 1600 (59) 195 ( 7 . 2 ) 45 ( 1 . 7 ) 3 .9 ( 0 . 1 4 ) 7 .3 ( 0 . 3 ) 3 .0 ( 0 . 1 ) 
nCi 239.240PU
 m - 2 2 1 . 2 ( 7 8 5 ) 9 . 6 ( 3 5 5 ) 0 . 9 5 ( 3 5 ) 0 .19 (7) 0 .11 (4) 0 .10 (4) 







2 4 1 ^ / 2 3 9 , 2 4 0 , Pu 
0.08 0.15 C.18 
239 ,240^ / 137c, 4-71 











Table A . 5 . Plutonium and Amerlciust in marine sed iments c o l l e c t e d wi th a 145 cm2 corer i n Thule , 
August 1979 
Position Depth section in era 
0-3 3-6 9-12 
76°39'N é^OO'W pCi 239,240p„
 ko-1 147 (5.4) 8 1 i 3 <300) 4.0 (0.15) 0.80 (0.03) 0.3 (O.01) 
Depth 95 m (Bq kg"*) 144 15.3) 27 (1.0) 3.3 (0.1) 2.2 (0.08) 0.3 (0.01) 
„Ci 239,240^,, „ - 2
 2.}1 (78) 198 (7300) 0 .092 ( 3 . 4 ) 0 .023 ( 0 . 9 ) 0 .01 ( 0 , 4 ) 
(Bq m-2) 2 .07 (77) 0.7 (26) O.078 ( 2 . 9 ) 0 .063 ( 2 . 3 ) 0 .01 ( 0 , 4 ) 
2 3 8 P u / 2 3 9 ' 2 4 0 P u 0.0*8 
0 .019 
0.014 
2 4W 2 3 9 ' 2«°PU 0.17 
0.12 














No samples were obtained below 15 cm. 
- 29 -
Tabl« ».6. Plutonium and Americium in marine sediments collected with a 14S cm2 corer in 
Thule, August 1379 
Position Unit Depth section in cm 
E 0-3 3-6 6-9 9-12 
76°37 ,M 70o30'»l pCi 239,240pu
 k g - 1 | 8 . 9 ( 0 . 7 ) g 7 ( 0 . 3 ) 2 . 7 ( 0 . 1 ) B .D .L . 
Depth 10S • (Bq k g - 1 ) 36 ( 1 . 3 ) 8 .7 ( 0 . 3 ) 2 .4 ( 0 . 0 9 ) B .D.L. 
* ) 28 (1 .0 ) 13.4 (0 .5) 5.4 (0 .2 ) 3.9 (0 .14) 
nCi 239.240,^, „ -2
 0 _ 5 3 ( 2 0 ) 0 . 2 9 (11) 0 .083 (3) 
(Bq n~ 2 ) 1.02 (38) 0 .29 (11) 0 .074 (3) 
*) 0 . 7 9 (29) 0 .45 (17) 0 .17 (6) 
238^/239 .240J .U . . . 
241 A m / 2 " ' 2 4 0 P u
 0 . 1 6 0 . 1 7 
*) 0 .37 0.17 
2 3 9 , : 4 0 p u / 1 3 7 c # B 2 9 0 > 1 6 B .D.L. B .D .L . 
0.SS 0.17 B.D.L. B .D .L . 
* ) D e t e r m i n a t i o n s c a r r i e d out by E l i * Holm, Lund, Sweden. 
No samples were obta ined below 12 cm. 
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Table a.7. plutoniua and Maericium in marine sediaents col lected with a 145 co>2 corer in Thule. August 1979 
Position unit Depth section in ca 
G 0-3 3-6 6-9 9-12 12-15 15-18 
76°35'N 69°05'K pCi 23*'240Pu kg"1 1141 {42) 637 (24) 135 (5) 86 (3.2) 33 (1.2) 3.7 (0.13) 
Depth 187 a (Bq ko"1) 1789 (66) 491 (18) 89 (3.3) 76 (2.8) 24 (0.9) 9.0 (0.3) 
898 (33) 424 (16) 88 (3.3) 68 (2.5) 19 10.V) 2.9 (0.1) 
*) 1780 (66) 853 (32) - 112 (4.1) 14 (0.5) 10 (0.4) 
n C i 239,240^ B-2 9.7(360) 9.4(350) 2.30 (85) 1.68 (62) 0.63 (23) 0.085 (3) 
(Bq a-2) 15.1(560) 7.3(270) 1.51 (56) 1.48 (55) 0.46 (17) 0.209 (B) 
7.6(230) 6.3(230) 1.50 (56) 1.32 (49) 0.36 (13) 0.067(2.5) 
*) 15.0(560) 12.7(470) - 2.18 (81) 0.27 (10) 0.23 (9) 
238p u /239,240p u 0.014 0.017 0.040 0.016 0.036 
0.022 0.025 0.041 
• ) 0.017 0.018 - 0.044 
2 4 }lm/229'2*0ra 0.12 0.12 0.16 0.10 
0.13 0.12 0.17 0.12 
• ) 0.12 0.11 - 0.23 0.14 0.17 
239,240P u /137C l 3 . 4 6 2 .35 1.48 3.66 3.15 B.D.L. 
5.39 1.81 0.97 3.22 2.29 B.D.L. 
2.70 1.57 0.96 2.87 1.80 B.D.L. 
*)Deterainations carried out by El i s Hola, Lund, Sweden. 
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Table A.8. Plutonium and Americium in marine sediments collected with a 145 cm2 corer in Thule, 
August 1979 
Position Unit Depth section in cm 
0-3 3-6 6-9 9-12 12-15 
76°33'N 69°17"ll pCi 239,240Pu kg-1 3773 ( 1 4 0) 1272 ;-/) 2962 (110) 2170 (80) 4184 (155) 
Depth 180 (Bq kg'1) 1941 (72) 1601 (59) 1887 (70) 2218 (82) 3781 (140) 
nCi 239»240Pu m"2 70 U600) 28.1 (1040) 63.5 (2400) 55.7 (2060) 90 (3300) 

































Ho •ample* were obtained below 15 cm. 
Table A.9. Plutonium and Americium in marine sediments collected with a 145 cm2 corer in Thule, August 1979 
Position Unit Depth section in 
0-3 3-6 6-9 9-12 12-15 15-18 
76°33'N 69°07*H pCi 239,240pu kg"1 754 (28) 6258 (230) 34 (1.2) 4.4 (0.16) 1.76(0.07) 12.4 (0.5) 
Depth 185 m (Bq Kg-1) 7556 (280) 581 (22) 50 (1.9) 5.5 (0.2) 13 (0.5) 2.2 (0.08) 
n C i 239,240pu m-2 12.1(450) 197 (7300) 0.99 (37) 0.14 (5.2) 0.06 (2) 
(Bq m-2) 121 (4500) 18.3(680) 1.46(54) 0.18(6.7) 0.44(16) 
230Pu/239'240Pu 0.017 0.012 0.029 
0.0095 0.0036 
2



















239 ,240p u / 137 C l , 
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Table A.10. Plutonium and Americium ir marine sediments collected with a 
145 cm2 corer in Thule, August 1979 
Position Unit Depth section in cm 
J 0-3 3-6 6-9 
76032'N 69°30'W pCi 239,240Pu kg-1 213 (7.9) 238 (46) 9C1 (33) 
Depth 90 n> (Bq leg"1) 323 (12.0) 325 (12) 145 (5.4) 
nCi 239,240Pa m-2 4.5 ( 1 7 0 ) 7.5 (280) 33.3 (1230) 
(Bq in-2) 6.8 (250) 10.2 (380) 5.4 (200) 
238pu/239,240pu 0.022 0.022 0.012 
0.014 0.017 0.020 
2 4 1Am/ 2 3 9' 2 4 0Pu 0.11 0.080 0.064 
0.14 0.11 0.11 
239 ,240 p u / 137 C s 2 . 2 3 1.94 9.45 
3 . 3 8 2 . 6 5 1 . 5 2 
No s a m p l e s w e r e o b t a i n e d b e l o w 9 c m . 
Table A . 1 1 . Plutonium and Americium i n marine sediments c o l l e c t e d with a 145 cm* corer in Thule , 
August 1979 
P o s i t i o n Unit Depth s e c t i o n i n cm 
K 0-3 3-6 6-9 9-12 12-15 
76°32'N 69°20'W pCi 2 3 9 , 2 4 0 ^
 k g - 1 z 1 1 4 ( 7 e , 1 4 9 1 ( 5 5 , 1 7 4 0 ( 6 4 ) 3 6 2 6 (134) 786 (29) 
Depth 190 m (Bq kg" 1 ) 2797 (104) 2090 (77) 728 (27) 616 (23) 885 (33) 
n C i 239,240pu „-2 2B.0 (1040) 34.8 (1300) 44.6 (16501 100.9 (3700) 13.5 (500) 
(Bq m - 2 ) 37.0 (1370) 48.8 (1810) 18.7 (690) 17.1 (630) 15.2 (560) 
738pu /239,240P u 0.015 0.019 0.013 0.012 0.018 
0.030 0.012 0.015 0.015 0.023 
2 4 1 Am/ 2 3 9 ' 2 4 ->Pu 0.11 0.098 0 .069 0.062 0.11 
0.10 0.12 0.14 0.14 0.10 
2 3 9 , 2 4 0 p u / 1 3 7 C s 9 , 3 8 9 . 5 6 23 .80 69 .97 7.63 
12.41 13.40 9.96 11.89 8.59 
No samples were obta ined below 15 cm. 
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T«*l**-I2- rlutom.ua *«u* I M I I C I W ia u t t w se<U.Mrr..t ; col lected with a 145 ^i" cortr in Thule, 
tafut t*T> 
Depth section in cat 
0-1 3-é 6-9 9-12 12-13.5 
HPWB ttPttli |Ci ' » . ' « » « » , - ' »327 C!10J J72 IH) 1»2 (*>.7) 27 C C ) 37J(14) (surf .cont . ) 
D*f«h 123 B (Bak«- 1 ) 1122(42) U?e (54) 234 («.7) 32 (1.2) 4 8 ( 1 . 8 ) 
aCj 219 ,240^
 B - 2 m (7100) 11.5 (410) 5.5 (200) 0.92 (34) 
( •a a~ 2 i IS (I1O0) 45.4 ( I M O ) 7.1 (2*0) 1.10 (41) 
i J " f a / M » . * « ° * u 0.011 0.014 0.023 0.020 
C.031 0.013 0.022 0.023 
2 4 1 w 2 » . 2 4 C p u 0 0 t J 0 I 2 „ , 2 Q 0 7 0 0 1 2 
0.13 0.074 0.11 0.091 
2J9.24«F u /1J7C j i a 6 J 2 5 4 7 5 B . D . L . 2f..O 
S.04 12. M 6.11 B.D.L. 3.35 
Ha saaalas wer« oataima be lov 11.5 ca . 
Tabl« A . 1 3 . P l u t o n i u « and A a e r i c i u a i n Marine s e d i m e n t s c o l l e c t e d 
w i t h a MS CM2 c o r e r in T h u l e , August 1979 
P o s i t i o n Uni t Depth s e c t i o n in cm 
0-3 3-6 
7»OJO'* t9°40'W pCi 2 3 9 , 2 4 0 p u k g - 1 M 6 9 (54) 2551 (95) 
Depth 110 • (Bq kg" ' ) 232 ( 8 . 6 ) 399 (15) 
n C i 239,240pu „-2 3 1, 9 (nsO) 91.9 (3400) 
(Bq a-2) 5.0 (185) 14.3 (530) 
238pu/239,240pu 0.017 0.015 
0.016 0.019 
24,Am/2J9'240Pu 0.13 0.090 
0.16 0.15 
2J9,240Pu/137Cs 13,5 23.6 
2.12 3.7 
No samples were obtained below 6 cm. 
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T«bl« A. 1't. Piuton-uin and Americium ir . mar ine s e d i m e n t s c o l l e c t e d wi th a 145 cm- core . ' in Trml« , 
August 1979 
P o s i t i o r . Uni t Depth s e c t i o n m cm 
P 0-3 3-6 6-9 9-12 12-15 15-17 
T6°30'N 69°2S'W pCi 2 3 9 , 2 4 0 ^ ^ - 1 g3447 (3090) 521 (19) 123 ( 4 . b ) 67 (2 .5 ) 448 (17) 359 (!3> 
Depth 235 m (Bq Kg" 1) 978 I36) 619 (23) 145 ( 5 . 4 ) 80 ( 3 . 0 ) 156 ( 5 . 8 ) 1569 (58) 
( sut f .cont .) 
n C i 239,240l,u m-2 1 3 9 0 ( 5 1 5 0 0 ) 1 0 . 2 ( 3 8 0 ) 2 . 7 2 ( 1 0 0 ) 1 .41 ( 5 2 ) 1 1 . 1 ( 4 1 0 ) 5 . 6 ( 2 0 7 ) 
| 8 q n ^ l 16 ( 5 9 0 ) 1 2 . 2 ( 4 5 0 ) 3 . 2 ( 1 2 0 ) 1 .58 ( 6 2 ; 3 . 9 ( 1 4 0 ) 24 ( 8 9 0 ) 
238 p u / 239,240 p u 
2 4 1 AB. / 2 3 9 ' 2 4 0 PU 































3 . 4 
14.9 
Table A.15. Plutonium and Americium in marine sediments collected with a 
145 cm2 corer in Thule, August 1979 
Position Cnit Depth section in cm 
R 0-3 3-6 6-9 
7 6 ° 3 0 ' N 6 9 ° 1 0 ' W p C i 2 3 9 , 2 4 0 P u j t g - 1 69 ( 2 . 6 ) 30 ( 1 . 1 ) 9 . 9 ( 0 . 4 ) 
D e p t h 70 m (Bq k g " 1 ) 61 ( 2 . 3 ) 19 ( 0 . 7 ) 11 ( 0 . 4 ) 
n C i 2 3 9 , 2 4 0 p . j
 m - 2 1 . 7 6 ( 6 5 ) 1 . 1 8 ( 4 4 ) 0 . 4 3 ( 1 6 ) 
( B q r 2 ) 1 .56 ( 5 8 ) 0 . 7 5 ( 2 8 ) 0 . 4 8 ( 1 8 ) 
2 3 8 P u / 2 3 9 , 2 4 0 P u . 
24lAm/239,240pu n.11 o.25 
0 .26 
2 3 9 , 2 4 0 P u / 1 3 7 C s i , n 0 . 7 0 0 . 3 9 
0 .98 0 .44 0 . 4 3 
No samples were obtained below 9 cm. 
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Table A. 16. Plutonium and Aaer i c iun i n M r i n e s e J i n e n t s c o l l e c t e d wit . i a 145 c « 2 c o r e r in T h u l e , 
August 1979 
P o s i t i o n Unit Depth s e c t i o n in cm 
V 0-3 3-6 6 -9 9-12 11-15 15-19 
7 6 ° 3 1 , 3 N 69°17 ,4H pc i 2 3 9 , 2 4 0 P u it," 1 79400 (2940) 14300 (530 ! 5300 (200) 3600 ( 1-jO) 4900 ( 18C) 1360 (50) 
Depth 18" m (3q t g * 1 ) 5500 (200) 24200 (900) 729C (270) 4000 (150) 3300 (120) 380 (14) 
nCi 239,240p„ „-2 ..135 (42007) 281 (10403) T If, (4300) 88 (3300) 132 (4900) 32 (1200) 
IBq a ' 2 | 79 (2900) 476 (17600) 158 <590f>) 97 (3600) 90 (3300) 9 ( 3 3 0 ! 
2 3 8 P u / 2 3 9 , 2 4 0 P u 0 . 0 1 3 0 .014 0 .0>7 0 .014 0 .016 0 .015 
0 .018 0 .020 0 .016 0 .015 0 .014 0 .014 
2 4 1 A n / 2 J 9 ' 2 4 0 P u 0 . 0 5 0 0 .062 0 . 1 5 1 0 .11 0 . 0 9 4 0 .098 
0 . 0 8 1 0 .065 0 . 0 7 4 0 .082 0 . 0 8 3 0 . 0 - J 8 
2 3 9 , 2 4 0 p u / 1 3 7 C s 2 8 5 5 6 2 4 2 5 s , 3 0 
20 94 33 28 35 8.4 
Table A .17 . Plutonium and Anericium i n marine sed iments c o l l e c t e d wi th a 145 cm2 corer in T h u l e , 
August 1979 
P o s i t i o n Unit Depth s e c t i o n in ca 
X 0-3 3-6 6-9 9-12 12-15 15-18 
76°31'5N 69°15'8W pCi 2 3 9 , 2 4 0 ^ ) , g-1 5700 (210) 4800 (180) 6400 (240) 4800 (180) 1280 (47) 1280 (47 ) 
Depth 180 m ( B q k g - 1 ) 4300 (160) 3200 (120 ) 1840 ( 6 8 ) 1140 ( 4 2 ) 2350 ( 87 ) 670 ( 2 5 ) 
nCi 239,240p„
 m - 2 59 (2200) 94 (3500) 131 (4900) 108 (4000) 32 (1190) 24 (890) 
(8q ro"2) 45 (1700) 63 (2300) 38 (1400) 26 (960) 59 (2200) 12 (440) 
2 3 8 P u / 2 3 9 ' 2 4 0 P u 0 .016 0 .015 0 .012 0 .021 O.OIh 0 .014 
0 .014 0.017 0 .017 0 .015 0 .018 0.016 
2 4 1 A m / 2 3 9 ' 2 4 0 P u 0 .082 0 .100 C.123 0 .116 0 . 1 9 0 .092 
0 .089 0 .090 0 .115 0 .120 0 .060 0 .094 
2 3 9 , 2 4 0 P u / 1 3 7 C s 2 ) - 2 2 3 2 2 9 - f ] 2 n # , 4 - 7 s 4 
16.2 15.5 H.5 4 .8 9 . 1 2 .8 
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Tabl« >.18. r iolMiiM .i M«*<Ui<i* i» a»r:ss wAiaatr.ts csilactrf xith i '•*'- csr- cnr«r 
l »«u t 1979 
sie. 
Position Oait Depth M « I « ia <a> 
a-i J-» 0 - 9 - I I 12-15 15-10 
M*31*!l «9*t«*MI »Ci 219.240,^
 k , - l 7JM (1701 2990 (110) 496 M»> M ( ] . } ) 9.1 CO.II 9.2 (S.I I 
IMa** 220 • (»i **"'» t«M (2«C> 4790 12541 »SO (2«) » 0 (9.1) 7.7 (0.1) 15« (5.61 
*Ci 219.240,,
 m-2 u j (4JO0) 59 (2200) 10.0(190) 2.21*1) 0.25 «9.ll ».1? (* . ] ) 
(ae. »-2, too (1790) I K (50001 lO.K'.Ml *.2(^M» 0.21 (?.«» 11.0 ?410l 
2M»v /219,240Vw 0.017 
0.01? 
0.01« - - • 
0.01« 0.017 0.«22 e.*m 














•Traces of Th7 
Table A.19. rlateaiusi ond MariciaB ia aaa vater collected i * Thule, kuaust 1979 





E • II fCi 23*/2«0»» 1"1 ( | | r > ) 0.40 (9.010) 0.40 (0.014) 
7BOJ7'* 70°10'M 2M»tt/2J9.2«0ol, Siufaca 
7««>J0,1I 70°55'«l 241/^^219.2*0^. 
fCi 2».*40»a I"' (0q •"») 
7««41,S 71»00'l» »JOatt/219,240^, 
(Analysed by 
Blis Hola, Land) 2« 1,^219. 2«0ru 
0.54 (0.0201 0.0* (0.013) 0.00 (0.001) 
Surface - 0.021 
0.19 9.U o.*J 
7«PSm *9°15't* 2Mpu/219,2«0ru 
(Analysed by 
Blis Hol«, Lund) 241»J,/219,240ru 
fCi 219,240^,, i - l
 ( S q B-lj 0 # i 5 (0.020) 
Surface 0.055 
0.27 
L fCi 219,240po i« l ( ( q „ - ! , 0 ,4o >0.010) 
76°12'W «9°10'l« 21a'ou/2!9,2«0nB Surface 
24)»JI/219.240ru 0.0A1 
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T » W A. 20 . r i i i twt iaB «*4 aacr ic ias i s M * N t « c»il*?%«* »s var ia t« 4*pt !u »C «fc« p*i:t> • * :^-kr-.: 
S«apl« «*r^> »**« * " * * ! M M W r i l t * « * 4 F u t u a l M t 
la aa t ra t «at«> ee t i v i er 
•-« » 
I C i 2 » . 2 « * t t t - » ; • , « > | O . J I ; « . « i i ; ? . C M ( e . s i i i 
S « r f a c » 2 : « ^ 2 » . 2 4 ^ . 
I C i 2 » , 2 « 4 > ^ i - I ( » , . - > ,
 # . j 7 ( c . « 2 i | 
M 2 M f * / 2 3 * . 2 4 * * t 
2 4 1 f c v , 2 » . I 4 * p -
K t 2 1 » . * 4 * > w i - « ( » , . - 1 , , . 4 2 ( « . t l * | 
I «« I M ^ . 2 1 9 . 2 4 * * . 
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Biological samples from Thule 
Tables B.1-B.18 show the provisional results of the plutonium 
and americium analysis on benthic animals collected at Thule in 
August 1979. Table D.19 presents the data on sea plants and 
Table B.20-B.23 show analysis of fish, sea birds, marine mam-
mals and terrestrial samples respectively. 
Table B.1. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: Carey Islands 76°43'N 73°Q0:W, 98 km from point of impcct 
Sample pCi 239,240Pu B q 239,240Pu 238Pu/239,240Pu 241Am/239,240Pu % a r y 
kg-1 kg-' matter 
fresh weight 
Macoma flesh 1.9 0.070 17 
Macoma shell 6.8 0.25 95 
Brittlestars -0 ~0 53 
Table B.2. Plutonium ar.d Americium in benthos collected at Thule, August 1979, at 
location: B 76°40'N 70°00'W, 24 km from point of impact 
Sample pCi 2i9,2AQPu B q 235,240Pu 238Pu/239,240Pu 241Am/239,240Pu % d r y 






Macoma f l e s h 
Macoma s h e l l 
H i a t e l l a s h e l l 
Chl inoca-dium 
f l e s h 
Chiinocardium 
s h e l l 
B r i t t l e s t a r s 
Seaurchin 
Worms f l e s h 















0 . 0 7 8 
0 .81 
0 . 7 8 
0 .07 
0 .062 
0 . 1 3 
0 .1 
0 .21 
0 . H 








Table B.3. Plutonium end A.^ericium in benthos collected at Thule, August 1979, at 
location: C 76°40'N 69°30'W, 17 km from point of impact 
Sample pCi 239,240Pj B q 239,240Pu 238Pu/239,240Pu 241Am/239,240Pu % d r y 
kg-1 kg"' matter 
fresh weight 
Macoma shell 69 2.56 0.019 0.19 
Brittlestars 61 2.26 
Worms flesh 66 2.44 36 
Table B.4. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: D 76°39'N 69°00*W, 16 km from point of impact 
Sample pCi 239,240Pu Bq 239,240Pu 238Pu/239,240ru 241Am/239,240Pa % d r y 
kg-1 kg"' matter 
fresh weiqht 
Macoma flesh 7.2 0.27 0.036 15 
Macoma shell 16.3 0.60 0.27 
Table B.5. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: E 76°37'N 70°30'W, 33 km from point of impact 
Sample pCi 239,240Pu B q 239,240Pu 238Pu/239,240Pu 241Am/239,240Pu , d r y 














Table B.6. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: F 76°35'N 69025'W, 7 km from point of impact 
Sample pCi 239,240Pu Bq 239.240pu 
kq"1 kg-1 
fresh weight 
238pu/239.240Pu 241^/239,240?u % dly 
matter 
Macoma f lesh 
Macoma she l l 
Chlamys f l e sh 
Chlamys s h e l l 
Hia te l la f l esh 
Hiate l la she l l 




she l l 
Astarte s h e l l 
,3erripes f l e sh 
Serripes s h e l l 
Sea urchin 




Worms f lesh 




I 1 .6 
186 
f 80 
I 2 . 5 
r 6 . 0 
i 8 . 1 
{ 3'1 1 1 0 . 3 
3 . 6 
22 
f49 
l 2 0 




1 9 . 4 
IS 
7 . 4 
15 
68 
0 . 6 2 
2 . 5 2 
f 0 .21 
I 0 . 0 6 
f 1 .07 
t 3 . 1 9 
f 2 . 9 6 
1 0 . 0 9 
(•0.22 
1 0 . 3 0 
J 0 . 1 1 
to.38 
0 . 1 3 
0 .81 
, 1 . 8 1 
< 2 . 7 0 
l 0 . 7 4 
0 .11 
0 . 5 2 
0 . 4 1 
0 . 6 2 
0 . 7 2 
0 . 6 7 
0 . 2 7 
0 . 5 6 
2 . 5 2 
0 . 0 1 4 
0 . 0 2 9 
0 . 0 1 6 
0 . 0 2 9 
0.01B 
0 . 0 1 4 
0 . 0 1 6 
r 0 . 0 1 6 






























Table B.7, Plutonium and Americiunt in benthos collected at Thule, August 1979, at 
location: 3 76°35*N 69°05'W, 9 km from point of impact 
Sample pCi 239,240pu Bq 239,240pu 
kg-1 kq"1 
fresh weignt 
238pu/239,240Pu 241Am/239,240pu % dry 
matter 
Macoma shell 39 1.07 60 
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Table B.8. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: H 76°33'N 69°17'W, 3 km from point of impact 
Sample pCi 239,240Pu Bq 239,240Pu 238Pu/239,240Pu 241Am/239,240Pu % d r y 
kg"' k9-1 matter 
fresh weight 
Macoma flesh 153 5.7 0.015 20 
Macoma shell 315 11.7 0.019 0.15 
Table B.9. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: I 76°33'N 69°07'W, 5.5 km from point of impact 
Sample pCi 239,240Pu B q 239,240pu 23BPu/239,240Pu 241Am/239,240Pu % d r y 

















Table B.10. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: K 76°32'N 69°20'W, 1.7 km from point of impact 
Sample pCi 239,240pu Bq 239,240pu 238Pu/239,240Pll 241Am/239,240pu , d r y 














Table B.11. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: N 76°30'N 70°00'W, 19 km from point of impact 
Sample pCi 239,240Pu Bq 239,240Pu 23BPu/239,240Pu 241Am/239,240Pu % d r y 
kg"1 kg-1 matter 
fresh weight 
Brittlestars < 10 < 0.4 
Sea urchin 5.9 0.22 
Bryozoa 9.9 0.37 0.032 25 
Sea scorpion 27 1.00 
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Table B.12. Plutonium and Americium in benthos collected at Thule, Auqust 1979, at 
location: O 76°30'N 69°40'W, 10 km from point of impact 
Sample pCi 239,240Pu Bq 239,240Pu 238Pu/239,240Pu 241*m/239,240Pu % d r y 

































































Table B. 13. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: P 76°30*N 69°25'W, 4 km from point of impact 
Sample pCi 239,240Pu Bq 239,240Pu 238Pu/239,240Pu 241^/239,240Pu % d r y 























Table B.14. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: Q 76°30'N 69°15*W, 3 km from point of impact 
Sample p C i 239,240pu B q 239,240pu 238pu/239,240pu 241Am/239,240pu % d r y 
kg"1 kg"1 matter 
fresh weiqht 
Brittlestars 24 0.89 
- 44 -
Table B.15. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: R 76°10*N 69°10'W, 4 km from point of impact 














































Table B.16. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: V 76°31'3N 69°17'4W: point of impact 
Sample pCi 239,240Pu B q 239,240Pu 
kg"1 kg"* 
fresh weight 




































































































Table B.17. PI .utonium an id Americium in benthc 























































Table B.18. Plutonium and Americium in benthos collected at Thule, August 1979, at 
location: Y 76°31'N 69<>18'5W: 0.8 km from point of impact 
Sample pCi 239,240Pu Bq 239,240pu 238pu/239,240pu 241Am/239,240pu % d r y 

































































p C i 239,240Pu kg-1 d r y 
(Bq kg-1) 
Species and plant part 
Fucus Laminar ia 
total plant leaves 
14.6, 16.7* 3.0 




























'Samples analysed by Elis Holm, Lund, Sweden. 
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Table B.20. Plutonium and Amcricium in marine fish collected at Thule, August 1979 









r o e 













Sea scorpion total 
76°27'N 69°21,5W 
0.14 0.005 22 
Polar cod R total 1.74 0.065 20 
Table B.21. Plutonium and Americium in marine birds collected at Thule, August 1979 
Sample pCi 239,240Pu nq 239,240Pu 238Pu/239,240Pu 241Am/239'24°Pu % dry 
kg"1 kg"1 matter 
fresh weight 
Guillemot 2 birds: meat 0.092 
Haniussak 
2 birds: bone B.D.L. 
5 birds: liver 1.5 
3 birds: meat B.D.L. 






2 birds: bone 









Table B.22. Plutonium and Americium in marine mammals shot at Thule in March-April 1980 
Sample pCi 239.240pu Bq 239,240pu 238Pu/239,240Pu 2 4 1 A m / 2 3 9 , 2 4 ° p u % dry 














0.0028 B.D.L. 52 
57 
Seal (1/3-80) 

















































































B.D.L.! bone < 1 pCi kg"1 fresh weight 
B.D.L.: meat < 0.1 pCi kg-1 fresh weight. 
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Table B.23. Plutonium and Americium in t e r r e s t r i a l samples c o l l e c t e d at Thule, August 1979 






^ % dry 
kg-1 leg-1 matter 
fresh weight 
100 1 stream water 
Narssarssuk 
76°27'N 69°21'5W 
0 . 7 1 - 1 0 - 3 0 . 0 2 6 O 0 - 3 0.067 0.15 


















Cetraria n i v a l i s 530 
Saunders Island 
1.3 m2 590 
239,240P u . 0 # 7 2 n C i m - 2 » 






239,240Pu. 2.00 nCi m - 2 












Bionass in Thule sediments 
During the Thule expedition in August 1979 the biomass of 
benthic organisms were determined at 10 locations. The mean 
depth of the 10 locations was 167±52 (1 S.D.) m. 
Table C.I. Biomass (soft tissue) of benthos determined at Thule, 
August 1979 at locations B, C, u. K, H, G, P. I, x, ¥ (0.1 m2 






















































Preliminary results from the Swedish YMER 1980 expedition 
In June-September 1980 Professor Bertil Persson and Dr. Elis 
Holm, Lund University, participated in the Swedish scientific 
YNER expedition to Spitzbergen and NE-Greenland. A number of 
samples collected at this expedition have been analysed by Risø 
as a part of the current cooperation between Lund University 
and Risø. The provisional results are presented in Tables D.I 
(sea water) and D.2 (biota). The data will form part of the EEC-
funded radioecological studies of the North Atlantic Region 
(BIO/B-339-DK(G)). 
Table D.I. Plutonium. Anericiu* and radiocesiun in sea water samples collected by the Swedish YMER expedition 






























81.4°N 2 3.3°E 
81.8°N 24.5°E 
9 ' .70«J J4.St>P 




























































































































0 . 0'.. M 
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137 C s 
















Salinity Sample YNBR 
'
 3















0 . 1 7 
0 . 2 3 
0 . 2 3 
0 . 1 6 
0 . 1 2 
0 . 1 3 
0 . 0 8 6 
0 . 2 7 
0 . 1 0 5 
0 . 0 8 3 
0 . 0 9 3 
0 . 1 2 
0 . 4 2 
0 . 19 
0 . 2 3 
0 . 1 2 
0 . »2 
0 . 0 9 7 
0 . 2 1 
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64 A t C 
74 A 6 C 
75 
76 A i C 
78 A 4 C 
79 
83 






























































































































































115 A 6 
118 A i 
122 A t 
123 A 6 
121 
125 A t 
127 




142 A I 
143 
145 









Table D.2. Plutonium, Americium and radiocesium in biological samples collected by the Swedish YMFH expedition 
to Spitsbergen - NE Greenlana in August-September 1980 
Po3it ion Sample 239,240 P u 
pCi kg"1 Bg kg"' 
80°25'N 16°03'W Laminaria 
Hansens Fjord leaves Sept 1980 
80°25 'N 16°01''il Lamiraria 
Hansens Fjord stems Sept 1980 
Isfjord-Svalbard Fucus sp. Sep* 1980 
Isfjord-3valbard Laminaria 
leavis Sept 1980 
Stor«ja-Svalbard Laminaria 
stems Sept 1980 
46 (dry) 1.70 (dry) 
16 (dry) 0.59 'dry) 
2.85 (dry) 0.106 (dry) 
0.63 (dry) 0.023 (dry) 
3.4 (dry) 0.126 (dry) 
Isfjard-Svalbard Cladoma 
alpestris Sept 1980 53 (dry) 1 -•**< (dry) 
pCi kq" Bg kg"1 238 P u /23S,240 P u 2 4 \ h n / 2 3 9 , 2 4 0 P u 
i dry YMER 
'34cs/,37Cs matter number 
S t o r a j ^ - S s a l l a r d Muss Sept 1980 309 (dry) 11.4 (dry) 
1270 (dry) 47 (dry) 
b6 (dry) 2.45 (dry) 
B.D.L. B.D.L. 
41 (dry) 1.51 (dry! 
< 20 (dryl < O.i (dry) 
I25C0 (dryl 464 (dry) 
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